Patients with osteoarthritis experience high levels of pain, psychological distress and have limited therapeutic options. Emerging evidence from clinical trials suggests that both acupuncture and Tai Chi mind-body therapies are safe and effective treatments for osteoarthritis.
Introduction
Symptomatic osteoarthritis (OA) is the most frequent cause of dependency in lower limb tasks among ageing populations and is associated with substantial physical and psychosocial disability, reduced quality of life and substantial health care costs [1] .
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Currently, no effective disease-modifying remedies are available for OA. Complementary and alternative medicine (CAM) therapies have been heavily advertised and an increasing number of chronic pain patients report utilizing these modalities [2] .
Clinical trials and observational studies provide encouraging evidence that acupuncture, as well as other types of mind-body therapies, offers benefits for patients with arthritis. This article reviews the current body of knowledge on the therapeutic benefits of CAM for pain and symptom relief in patients with OA to better inform clinical decision-making.
Acupuncture for Osteoarthritis
Acupuncture, originating in China more than 3,000 years ago, is one of the most popular sensory stimulation therapies. The practice is an ancient technique of inserting and manipulating fine needles to stimulate specific anatomic points, also known as acupuncture points or meridian points, on the body to facilitate the recovery of health [3] . Each year, an estimated 3 million adults in the United States receive acupuncture treatment for chronic pain, most frequently associated with OA [4] .
Numerous randomized, controlled trials and more than 11 systematic reviews and metaanalyses have examined the clinical efficacy of acupuncture in patients with OA. Evidence from these trials indicates that acupuncture has some efficacy in the relief of pain. For example, an early, large, high-quality trial concluded that acupuncture significantly improved pain and function when compared with sham acupuncture (needling at specified non-acupuncture points) or health education among patients with knee OA [5] .
A multicenter, randomized, controlled trial in Germany found acupuncture plus routine care were associated with marked clinical improvement in patients with chronic OA-associated pain of both the knee and hip [6] . Subsequently, another large German trial showed that both traditional Chinese acupuncture and sham acupuncture improved pain and functionality in patients with knee OA more than standard therapy. However, no difference was observed between traditional Chinese acupuncture and sham therapy [7] . Similarly, a recent trial found that traditional acupuncture was not superior to sham acupuncture; however, the providers' practice style affected both pain reduction and satisfaction with the treatment. This finding suggests that the analgesic benefits of acupuncture may be partially mediated by the providers' behaviour and may be enhanced by outcome expectations [8] .
Three recent reviews including a systematic review, a Cochrane review and a meta-analysis evaluated the effects of acupuncture in osteoarthritis compared to no acupuncture and sham acupuncture with mixed results. A systematic review concluded that acupuncture is significantly superior to sham acupuncture in improving pain and function in patients with OA [9] . The latest Cochrane review with 16 randomized trials indicated that when compared with waiting-list controls, acupuncture recipients showed statistically and clinically significant short-term improvements in pain and function for OA. In comparison with sham controls, acupuncture provided small, statistically significant improvements [10] . In contrast, a meta-analysis observed that sham-controlled trials demonstrated clinically irrelevant shortterm benefits of acupuncture, while wait list controlled trials had clinically relevant short-term benefits in pain and function, suggesting that placebo or expectation effects may be involved [11] .
To address the considerable controversy, a meta-analysis of individual patient data from 29 randomized, controlled trials of acupuncture for chronic pain was recently conducted [12] . Of 19 OA studies, 6 were sham controlled, 8 had no acupuncture control, and 5 were 3-armed studies, including both sham and non-acupuncture control. Patients had access to analgesics and other standard treatments for pain. The authors report that patients receiving acupuncture had less pain than controls and traditional acupuncture was statistically superior to both sham and no-acupuncture control in the treatment of OA. The study concluded that acupuncture is effective in the treatment of chronic pain, including pain associated with OA, and is therefore a reasonable referral option. Significant differences between true and sham acupuncture indicate that acupuncture is more than a placebo. Further work is needed to understand the underlying mechanisms by which acupuncture can improve clinical symptoms.
Overall, these findings are both clinically and scientifically important. Indeed, the most robust evidence to date demonstrates that acupuncture does have short-term benefits over and above those of sham acupuncture in patients with symptomatic OA. It is therefore of major importance for clinical practice and is a reasonable referral option for patients with symptomatic OA.
Tai Chi Mind-Body Therapy for Osteoarthritis
Tai Chi is a traditional Chinese mind-body exercise that has recently grown in popularity in the United States. Over the past two decades, the potential therapeutic benefits of Tai Chi for a variety of chronic conditions have been consistently reported in the literature [13] . As a complementary mind-body approach, Tai Chi may be an especially applicable treatment for older adults with OA who are often limited in the range of activities they are able to perform. The physical component provides low-impact exercise consistent with current recommendations for OA (muscle strength, balance, flexibility and aerobic cardiovascular exercise) and the mental component could address the chronic pain state through its positive effects on psychological well-being, life satisfaction and perceptions of health. Combined, the component effects may reduce pain, improve function and slow the progression of disease and disability associated with OA.
Several randomized, controlled studies have examined the effects of Tai Chi for patients with both knee and hip OA. Hartman and colleagues were among the first to conduct a prospective, randomized, controlled clinical trial to test the efficacy of 12 weeks of Tai Chi for patients with OA [14] . A total of 35 community-dwelling participants were randomly assigned either two one-hour Tai Chi sessions per week for 12 weeks or they continued with their usual care. The results of Tai Chi training significantly improved arthritic symptoms, self-efficacy, level of tension and satisfaction with their general health status. In another study, investigators reported that among 72 patients with knee OA, patients receiving 12 weeks of Tai Chi reported significantly less pain and stiffness than patients receiving routine treatment. In addition, physical functioning, balance and abdominal muscle strength were significantly improved within the Tai Chi group [15] .
In a three-armed, randomized trial of 152 older patients with chronic symptomatic hip and knee OA, researchers found that, when compared with a waiting-list control group, both 12-week Tai Chi classes and hydrotherapy classes provided large and sustained improvements in physical function. All significant improvements were sustained at 24 weeks [16] . A sixweek group Tai Chi program, followed by six weeks of home Tai Chi training, showed significant improvements in knee pain and physical function compared with an attention control in 41 elderly patients with knee OA. However, the benefits for knee pain scores were not sustained throughout the follow-up detraining period (weeks 13-18) [17] . A singleblind, randomized trial of 40 patients showed that patients randomized to 12 weeks of Tai Chi exhibited significantly greater improvements in pain, physical function, depression, selfefficacy and health status compared with the attention controls. Patients who continued Tai Chi practice after 12 weeks reported durable benefits in pain and function [18] . A recent randomized, controlled trial of 82 women with OA suggested that six months of Tai Chi exercise significantly improved knee extensor endurance and bone mineral density and decreased patients' fear of falling, compared with a self-help education program [19] . Similar positive findings showing short-and long-term benefits of Tai Chi practice have been well-documented in both randomized controlled clinical trials and observational studies, including improvements in balance control, flexibility, muscular strength and endurancebenefits important for patients with symptomatic OA.
Positive results in balance improvement and functional capacity were also reported for an older population with Parkinson's disease [20] . In a 24-week randomized trial comparing Tai Chi with a resistance-training program or a stretching program, Tai Chi was effective in improving postural stability and other functional outcomes in patients with mild to moderate Parkinson's disease.
Improvements in primary and secondary outcomes were maintained 3 months after the intervention. Consistent with prior research, these findings suggest that Tai Chi training appears to substantially improve strength and functional capacity for older adults with gait dysfunction. Tai Chi may confer these benefits to individuals with OA-associated gait dysfunction as well.
To further systematically quantify the effects of Tai Chi for patients with OA, researchers conducted a recent systematic review and meta-analysis of randomized, controlled trials to determine the effectiveness of Tai Chi mind-body therapy on symptomatic knee OA [21] . Of the 458 potentially relevant studies published between 2000 and 2009 that were identified, 6 with a total of 382 subjects (80% of whom were women) met the inclusion criteria.The sample sizes varied between 33 and 152. The mean age was 68 years and the treatment durations ranged from 8 to 12 weeks. The duration of OA ranged from 6 to 11 years. A pooled effect size was −0.72 (95% CI −0.97, −0.47) favouring Tai Chi with a heterogeneity score (I 2 ) of 0%. Overall, the results from this meta-analysis suggest that Tai Chi training may provide an ideal form of exercise for older individuals with symptomatic knee OA.
Taken as a whole, the evidence is promising and suggests that Tai Chi training may provide an ideal form of exercise for older individuals experiencing OA-related pain, dysfunction or disability. As a form of physical exercise, Tai Chi may enhance cardiovascular function, muscular strength, proprioceptive acuity and neuromuscular activity, and may promote the integration of mind and body to reduce pain. Stronger muscles and better balance coordination can also improve physical function and stability of joints. Increased periarticular muscle strength may protect joints from traumatic impacts. Additionally, improving self-efficacy, social function and depression can help people build confidence, seek support and overcome fear of pain leading to improved physical, psychological and psychosocial well-being and overall quality of life.
Practical Aspects of Accessing CAM Treatments
Evidence suggests that acceptance of CAM therapies, particularly Tai Chi and acupuncture, is growing. Patients and providers alike are increasingly interested in CAM therapies because of their potential as an effective remedy for reducing pain while improving physical and psychological health and well-being. The three principle barriers preventing patients from accessing these CAM treatments in the United States are uncertainties about the methods, costs and the logistics of service procurement. Thus, the evidence behind these treatments must be discussed fairly with patients so that they can make an informed decision.
Out-of-pocket costs for CAM services can be significant and often are not covered by insurance. Still, many plans are beginning to include some discounts or rebates for these services as the evidence for their efficacy grows. Providers should encourage patients to check with their insurance plans.
Finding an experienced CAM provider can be difficult. A growing number of physicians are receiving dual training in both western and eastern medicine, which is beneficial for patients uncertain of how to integrate the two philosophies. When selecting a provider offering CAM treatments, the most important characteristics for patients to consider are the provider's general experience and their experience treating musculoskeletal disorders. Tai Chi and acupuncture should not be a replacement for conventional care or be used to postpone seeing a physician about a medical condition.
Standards for training Tai Chi instructors do not exist, so providing patients with access to experienced instructors is essential. Ideally, practitioners should have five to ten years of experience working with arthritis patients. Additionally, patients should inquire as to how the therapy might be modified to accommodate their conditions. For example, some forms of Tai Chi require deep knee bending which could be painful and potentially harmful to patients with knee OA. An experienced provider will be able to adapt their Tai Chi principles in a safe manner while preserving the effect and philosophy of the therapy.
As the demand and evidence for CAM therapies grow, educating health care providers and patients about the clinical implications of these remedies is vital. By providing practical information about methods, costs and experience, providers can effectively encourage their patients to explore the options of integrating western and eastern medicines.
Summary
In summary, the pathophysiological basis of OA is complex and multifaceted, and symptomatic OA is heterogeneous. Emerging evidence from clinical trials suggest that both acupuncture and Tai Chi mind-body therapies are safe and effective treatments for OA. Integrative approaches combine the best of conventional medicine and CAM therapies to ultimately improve patient care. These modalities may lead to the development of better disease-modifying strategies that could improve symptoms and decrease OA progression.
